I . The vitamin B,, content of items of diet and of mcals was measured after they had been prepared for consumption.
Samples were assayed in duplicate on at least two occasions. If the second assay result differed from the first assay result by more than 20% the sample was assayed for a third time. At least one recovery experiment was performed with each sample. For this purpose cyanocobalamin was added to the assay tubes so that the concentration should have been increased by 10 pg/ml above that due to the sample. The difference between the observed and expected increase was expressed as a percentage.
Meals. The meals examined were replicates of those prepared in the hospital kitchen and served to patients; each item was weighed and reweighed after removal of inedible material and the meal homogenized as described above. I n addition to the standard assay and recovery procedures the effect of added cyanide was examined in ten samples. Preliminary studies on the effect of adding sodium cyanide to assay tubes containing cyanocobalamin in concentrations of 5-50 pgjml showed that the growth of Euglena was not inhibited until 40 ,ul of IOO mM-sodium cyanide had been added. I n this study 40p1 of 10 pM-sodium cyanide were added, this being well below the toxic level for Euglena yet adequate for conversion of other forms of vitamin B,, into cyanocobalamin. R E S U L T S Preliminary investigations showed a marked fall in microbiological activity of many samples when assayed for the second time. This was considered to be related to refreezing and was abolished by homogenizing the thawed sample. This practice was therefore adopted routinely and only results using this procedure are reported.
With items of food, the second assay result was within 2 20 % of the first assay result in 329 out of 491 samples (67%) and, with meals, in 23 out of 45 samples (51 x).
Addition of cyanide to meal homogenates before assay had no effect on the microbiological activity in any of the samples examined.
Items of diet which had values of less than I pg per kg solid item or per 1 liquid item were regarded as being devoid of vitamin B,, and were obtained from at least one sample of apples, apricots, bananas, French beans, baked beans, white bread, brown bread, broth, cabbage, carrots, custard, corn flakes, jams, macaroni, oranges, peas, peaches, pears, porridge, potatoes, pineapple, rice, sago, soups, spaghetti, sprouts, tea and turnip. Items which had values greater than I pg per kg solid item or per 1 liquid item are listed in Table I , that is meat and poultry, fish, dairy products and miscellaneous items (including eggs), together with relevant information and results.
All forty-five meals examined had vitamin B,, contents greatcr than 0.1 pg; the results are shown in Table 2 , in which arc also given the vitamin BIZ-containing items in each meal, a range of calculated vitamin R,, values for each meal based on those shown in Tables I , and the protein and energy contents of the meals calculated by reference to McCance & Widdowson (1969) . The recoveries in assays of meal homogenates were similar to those found for items and ranged from j; to 130% with a mean of 83 yo.
When the mean values for items were used, the calculated meal value was greater than the meal homogenate value in twenty instances and less in twenty-five. The magnitude of the difference between the calculated and homogenate values, expressed as a percentage of the homogenate value, varied considerably and details are given in Table 3 . When the range of values for each item was used, the calculated ranges for the meals wcre about equal to the homogenate values in twenty-six out of forty-five instances, the homogenate value being greater in thirteen and less in six.
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Two technical aspects of the study merit comment. The marked fall in activity of samples which had been frozen on more than one occasion had not been encountered with human or animal tissues and was, therefore, unexpected. Although known in analytical chemistry, the effect does not appear to have been reported previously in relation to microbiological assays for vitamin B12. Whatever the nature of the effect, all that is required from the practical aspect is foresight and the necessity for further homogenization. Addition of cyanide augments the yield in assays of vitamin B,, of human tissues with Lactobacillus leichmannii (see Chanarin, 1969) , but has a statistically non-significant effect when Euglena gracilis is used (Anderson, 1965 )-the lack of effect was not surprising.
Some values for items of diet differ from those presented by McCance & W'iddowson (I&), the mcan values reported here being greater for fresh milk, eggs, ox liver, salmon and sardines; and lower for beef, ham, pork, mutton and lamb, ox kidney, Cheddar cheese and herring. Whether the differences are related to the effects of cooking or to seasonal, geographical or other factors is not clear. The results obtained from fresh and pasteurized milks are in keeping with the reduction in vitamin B,, content during pasteurization reported by Chapman, Ford, Kon, Thompson, Rowland, Crossley & Rothwell (19 57) and Karlin (1969) , and there was no evidence of seasonal variation in the vitamin B,, content of pasteurized milk.
The average daily intake is used as an index of vitamin B,, nutrition. Values of 5-7 ,ug have been suggested by Jolliffe & Peterman (19 j6), Estren, Brody & Wasserman (1958 ), Griisbeck (1960 and by a joint FAOjWHO Expert Group (WHO, 1970) ; and values of 2.7 pg for a grossly nutritionally inadequate diet, 16.0 pg for a low-cost diet and 31.6pccg for a high-cost diet were reported by Chung, Pearson, Darby, Miller & Goldsmith (1961) . There are two reasons why the average daily intake is not a satisfactory index of nutrition with vitamin B12. In the first place, it conceals the contribution by unusually high values ; with the meal homogenate results, summation of the means of breakfasts (6.8 pg), of lunches (5.2 pg) and of suppers (0.35 pg) gives an average daily intake of I 1-6 pg, but exclusion of two unusually high results reduces this to 3.1 pug. In the second place, the average daily intake does not account for the decrease in fraction, but increase in absolute amount, absorbed as the ingested mass is incrcased. An estimate of the average amount absorbed per d would be a better index; this can be obtained by assuming complete availability (Heyssel et al. 1966 ) and by taking the proportion absorbed from meals containing between 0.1 and 0.5 pg to be 75 yo, between 0-5 and 1.0 pg to bc 60%, between I and 2 pg to be 5 0 % , between 2 and 5 p g to be 33%, between 5 and i o p g to be 33%, and above 10 p g to be 5 ~o-thcse values being based on those reported by Chanarin (1969) . Application of these proportions to the meal homogenate values gives an average amount absorbed from breakfasts of 0 7 9 pg, from lunches of 0.67 pg and from suppers of 0-zz pg. Assuming that the meals examined represented the hospital diet and that all items were acceptable, the figures sum to an average amount absorbed per d of 1-7 Pg.
In assessments of nutritional status, calculations of intakes by dietary histories and reference to tables of values for items are held to be informative. It is important that the degree of accuracy of such procedures should be known; this was examined by comparing the intakes of vitamin BIZ, calculated by weighing items, and by referring to the values in Table I with the results of meal homogenates. There was poor agreement both when the calculated values were obtained using a range of values for items and when the more convenient practice of using a mean value for an item was adopted, and from this it must be concluded that calculated estimates of dietary intake have a very limited place in the assessment of nutritional status with respect to vitamin BIZ. J. F. A. acknowledges, with thanks, grants from the Scottish Hospitals Endowments Research Trust and the Secretary of State for Scotland, on the advice of the Advisory Committee for Medical Research. We are grateful to Mrs Sheila McVicar, Catering Supervisor, Southern General Hospital, Glasgow, for her assistance and forbearance.
